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E I ectromyograph ic activity and bodily movement of the 
masseter muscle were recorded in three parrs of human 
subjects, where one member of each pair was systematically 
presented with greater pay and each could reduce the value 
of money received by the other. The number of biting 
responses was as high or higher for the subject receiving 
less money immediately after coin delivery. However, the 
number of masseter contractions for the subject recervrng 
more money remained higher at other times dur-ing the 
unequal pay conditions. No responses of pay reduction 
were emitted by any subject toward another. As reported 
previously, biting tended to be highest early in the 
inter-coin delivery interval, while bodily movements were 
higher later in the interval. These data are discussed in 
conjunction with previous human and animal studies indica- 
ting that human masseter contractions are a sensitive 
measure’ of environmental noxiousness. 
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I NTRCOUCT I ON 


The sys terr»a t i c study and measurement of human aggres- 
s ion has been generally limited to observing attacks 
against inanimate objects or exper imen ters' confederates 
(Buss, 1951; f-een, Rakosky, and O'Neal, 1968; Geen and 
Stonner, 1971; Harrell, 1973; Kelley and Hake, 1970; and 
Ulrich and Favell, 1970). These studies have employed 
'•over t -ag gress i ve " responses, such as, punching on a 
cushion, disruption of play activity, or presumably 
shocking another subject (confederate) , Within the 
experimental context, these responses were defined as, 
and assumed to be, aggressive. However, the occurrence 
of these responses in social experimental situations and 
outside the laboratory have not been established. 

Recent research has demonstrated that increases in 
the e I ec tromyoqraph ic activity of the temporalis and 
masseter muscles of humans provides a valid and sensitive 
measure of environmental noxiousness and individual 
aggressivity (Hutchinson and Emle.y, 1973; Hutchinson and 
Pierce, 1971; Pierce, 1971; Pron i , 1973, and Sauer, 1971). 
This EMG activity measures the intensity, duration and 
frequency of biting responses in humans (Alhgren and Gw a I I, 
1970; Hutchinson and Pierce, 1971), Temporalis EMG 
activity indicates eccentric biting, while masseter EMG 
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activity indicates both eccentric and concentric biting 
(Hutchinson and Pierce, 1971). Additional evidence 
supporting the relationship between environmental stimuli 
and human biting responses has been demonstrated in 
dental research. 

In an attempt to determine the etiology of bruxism, 

(the non-functional grinding of teeth) severs I researchers 
have assessed the effects of stress situations upon tem- 
poralis and masse ter activity (Perry, Lamie, Main, and 
Teuscher, 1960; Ramfjord and Ash, 1966; and Yemm, 1969a, 

1969b, 1969c, 1972). The studies by Yemm- have shown 
increased EA1G activity during initial sessions of a 
reac t ion-t ime task (stressful experimental condition), 
with subsequent decreases as the task difficulty lessened. 

In general, human temporalis and masseter EMG activity 
parallels animal biting responses, in that each shows 
similar changes to the same major classes of antecedent 
stimulation: the onset of intense or noxious stimuli and 

the offset of pleasant or positive reinforcing type 
stimuli (Hutchinson, 1972). difficult tasks, the presen- 
tation of loud noises, the increase of fixed-ratio 
requirements and extinction, the cessation of cigarette 
smoking, and the decrease of response- i ndependen t pay have 
all produced increased biting responses in humans. Other 
environmental variables effecting the temporalis and more 
par t icu I ar I y, the masseter muscle activity (which 
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indicates both eccentric and concentric biting) still 
need to be specified. 

Previous research has recorded attack responses 
emitted from a number of animal species against other 
organisms and inanimate objects (Hutchinson, 1972). 

Such attack responses have been elicited from pigeons 
against target birds, both alive and stuffed; and from 
squirrel monkeys towards other animals and inanimate 
objects (Azrin, Hutchinson, and Hake, 1956; and Azrin> 
Hutch i ns on , and Sail er y , 1964). Proni (1973) observed 
two human subjects exhibit overt-social acts indicative 
of "aggression" and "hostility", in conjunction with high 
rates of masseter contrac t ions. These subjects emitted 
verbal and physical behaviors, such as, swearing at and 
kicking a coin dispenser when exposed to a condition of 
decreasing pay. Further corroborat ion of simultaneously 
occurring "over t-aggress rve" responses and increased 
masseter EWG activity in humans needs to be established, 
presumably, there should exist a direct correlation 
between these two response classes. 

As indicated above the removal of positive reinforc- 
ing type stimuli increased the biting responses in humans. 
Few studies have investigated the effects of these condi- 
tions upon human aggressive behavior in a social context 
to date. Lrndsley (1966) demonstrated that the systematic 
non-re i n f orcemen t of one member of a task pair disrupted 



’’eooperat ive" behaviors and generated and maintained 
"compe t i t i ve " responses. Although differential rates of 
pay are common in this society, there has not been suf- 
ficient empirical evidence presented to determine the 
effects this condition has on future social behaviors. 

It has not been established if observing another person 
receive more pay, is the same or similar to the effect' of 
pay reduction. This information could well further the 
knowledge of antecedent-stimulus causes of human aggres- 
sion. 

This study was created to assess the effects of 
unequal response- independen t pay in pairs of human 
subjects who have continual visual and verbal contact. 
Specifically, a condition of higher pay for one indivi- 
dual should cause increased nasseter EMG activity and 
’’over t- aggress ive" responses in the lower paid person. 





METHOD 



Sub jec ts 


Six males, 20-23 years old were used as subjects. 

Five were students at a nearby university. One was 
discharged from military service and received unemployment 
compensat ion . 

Each subject completed a medical history question- 
naire and passed a physical examination given by the State 
Hospital. Four of the subjects completed and passed a 
pos t -exper i men t physical exam. At the beginning of the 
experiment none of the subjects were taking medication. 
However, during the last thirteen sessions S-3 was taking 
prescribed medication for an ear infection. Post-experi- 
ment interviews indicated that al 1 subjects bel ieved this 
to be a test measuring physiological changes occurring 
with exper imen ta I stimuli. 

Apparatus 

An Industrial Acoustics Company (IAC) Audiometric 
testing room .Model 402CTN, electrically grounded and air- 
vented, was utilized as the subject testing chamber. The 
inside dimensions of the chamber were 132" long x 84" wide 
x 78" high. There were two doors, each with a window, 
located at opposite ends of the chamber. A 2~b±" high x 
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29 long window was located in the middle of one side of 
the chamber’s length. A 24” high x 30” long x 12” deep 
wooden box was mounted on the outside of the chamber 
surrounding the window. Two Panason ic Fanav iew A.odel 
WV400P T.V. cameras were housed inside tnis box to provide 
continual c I osed=.c i rcu i t T.V, contact with the subjects 
(see Figure 1). White noise of a 57db sound level in the 
audible range,, generated from a Grason-Stad J er A',ode 1 901 B 
Noise Generator* was delivered into the testing chamber 
and the chamber room. Temperature reac ings were monitored 
from two Airguide indoor-ou tdoor thermometers, one for 
each half of the chamber. Inside lighting was provided 
by four 60 watt light bulbs enclosed along the window 
wall. 

A wooden table 42” wide x 84” long x 1 o/4 ’ thick was 
mounted on top of a 84” long x 31” hicn x 3/4” thick 
plywood sheet in the center of the chamber. The table top 
was 32 3/4” from the floor. Two 81” long x 24^” high x 
3/8” thick plexiglass sheets were centered and hinged onto 
the table Top and locked in place into a 34” long x 45” 
high x 3/4” thick plywood sheet, A 22” high x 77” long 
opening was cut out of the plywood which permitted visual 
contact between the subjects. 

A red, palm, push-button A'icrosw i ten 2FH4 was cen- 
t ere d on the plexiglass sheet 42” f r on either en^, and 12 
from the table top. Beneath the microswitch, mounted on 



the table top, 32" from either end and 7^" from the 
table’s edge, was a IQi" wide x 19" long aluminum panel 
which served as a cover plate for a junction box secured 
underneath. Three K-'D Company armored clearance i ights, 
model ff541 -1 305 with an amber, white, or red lens, were 
centered at 5g" on the panel. The white light mounted 2-ki 
from the edge of the panel, signaled the presentation of 
two nickels ($.10). The amber light mounted 9£" from the 
panel’s edge, signaled the coin delivery value of two 
dimes ($.20). The red light, mounted 2i" from the other 
edge, signaled the coin del ivery value of two quarters 
($.50). 

A 14" long x lOi” wide x 27 3/4" high coin dispenser, 
purchased from Hamilton Scale Company, was mounted on top 
of the table opposite the window wall. The coin dispenser 
was 2 ^’’ from the end and from the edge of the table. 

Amounted and centered on the 10i" side facing the window 
was a coin cup 5 5 " up, and an intercom 20 i" up, A 10" x 
14" junction box was secured to the table’s bottom under- 
neath the coin dispenser. Quarters, dimes, or nickels, 
were dispensed into the coin cup. Electrical connections 
were made through shielded cables that entered from the 
window wall and housed in 1 " channel secured to the under- 
side of the table. 

The subjects were seated on metal, office desk chairs 
with cushioned seats and back rests. 


The chairs were 
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located at the center of the table facing the microswitch 
and stimulus lights, within reach of the coin cud, A 
Grass electrode board was mounted to the back of the chair 
with the cable entering from the window wal I . Each 
chamber half was a mirror image of the other . The data 
were recorded on an eight channel Offner Electronics, Inc, 
Dynograph Type 504 using standard Offner Type 1 4o Amp! i — 
f ? ers and spec i a I 1 y des igned differential pr e-amp I i f i ers 
of high sensitivity. Integrated pre-amp ) i f iers were also 
used. A Grass Model EB524 electrode panel was mounted on 
the polygraph feeding the output of the electrode board in 
the chamber to the polygraph. Six channels of the poly- 
graph were used to record each subject’s masseter EMG, 
integrated EMG, and the EMG of the prefered forearm. A 
seventh channel recorded coin delivery presen t a t ion „ The 
two event pens recorded the onset and duration of the 
stimulus light which indicated the high-value coin 
delivery. The eighth channel of the polygraph was not in 
use. An Es ter I i ne-Angus . 20 pen event recorder was used to 
record the onset and duration of the t hree s t imu I us lights, 
the coin delivery value received, and the subjects’ 
responses on the red push-button. A. DEC Building Block 
logic system controlled the functions of the red push- 
button microswitch, the stimulus Hunts, and re inf orcement 
delivery. This program rack also control l sd. the Esterl ine- 
Angus and polygraph event pens. Sedaco counters tabulated 
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the total number of push-button responses, and the number 
of high— and low— value coin del iveries. 

Procedure 


The six subjects were grouped into three pairs. None 
of the subjects had previously met their partners. Only 
one pair (S-1 and S-2) met and discussed the experiment 
outside the laboratory. Each pair was tested daily at the 
same time, Monday through Friday. Each testing consisted 
of a th i r t y-m i nu te session and thirty to forty minutes of 
subject preparation. The subjects were greeted at the 
door by the experimenter and escorted to a waiting room 
until their partner arrived. Each subject was requested 
to sign a "Consent to Experimental Procedure" form and to 
answer a "Drug and Sleep Questionnaire". This latter form 
was a brief checklist of food and drug intake, and present 
physicalstate. 

The subjects were escorted to a preparat ton room and 
seated on stools. the fol lowing instruct ions were then 
read : 

"This is an experiment to record various^ 
physiological measures under several conditions. 
Electrodes wi I I be placed on parts of your body. 

These electrodes will be used (showed and ex- 
plained where ) . 

After the electrodes have been put in place, 
you will, be escorted to a testing chamber in the 
other room. During the experimental session you 
will receive money dispensed from a_coin machine. 

You may keep all the coins you receive. However, 
this money will be counted at the end of the 
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session, and you must sign a receipt for it. 

In addition, you will receive a $2.00 bonus 
for each experimental session. This bonus 
will be paid at the completion of the entire 
experiment. You will be allowed one excused 
absence. Any more will result in your termi- 
nation from the experiment, and you will not 
receive the bonus. Each experimental session 
will be conducted at the same time /v'onday 
through Friday. 

Do you have any questions?” 

If there were any questions the instructions were repeated. 
After several days the subjects indicated that they under- 
stood the procedure, and the instructions were no longer 
read. In addition, watches and jewelry were removed with 
the explanation that they would interfere with the record- 
ing equipment. The experimenter anc an assistant prepared 
the subjects for the study. All areas where electrodes 
were to be positioned were cleansed with alcohol. During 
preparation a Grass E55 silver cup electrode was filled 
with electrode paste and applied to the tip of the nose 
and secured using two short pieces of surgical tape. 

Grass E3^5 ear clip assemblies containing E<*5 flat silver 
discs filled with electrode cream were t.nen attached to 
each ear lobe. Two Grass E23 platinum alloy subdermal 
electrodes were then inserted into the dermal layers over- 
laying the masseter muscle. Electrode placement was even 
with the bottom of the ear and about 1z-" in front of it. 
These electrode leads were secured to the cheek with two 
pieces of surgical tape. An elastic bandage was then 
placeo around the head to provide strain relief for the 



electrodes. All the electrode leads were wrapped around 
the elastic bandage and brought down under the bandage at 
the back of the head. Two more subdermal electrodes were 
inserted; one in the vertex (the center of the top of the 
head), and one about 3/4" above the occipital lobe. These 
were also wrapped around the elastic bandage and brought' 
out with the other electrode leads. This method of prepa- 
ration was similar to that employed by Hutchinson and 
Pierce (1971), Pierce (1971), and Pron i (1 973), and "...has 
proven quite immune to movement artifacts and par t icu I ar I y 
suitable for active subjects (Pierce, 1971, p,12)." 

Two Beckman surface electrodes were then filled with 
electrode paste and adhered with Beckman collars to the 
inside of the subject's prefsred forearm. For all subjects 
this was the right arm. Electrode placement varied 
slightly for each subject, but was approx ima te I y two 
inches from the 'wrist for one electrode and three inches 
from the elbow for the other. The electrode leads were 
also secured to the forearm with a piece of surgical tape. 

The suojects were then escorted to the testing 
chamber by the assistant and the exper imen ter . Each 
subject was assigned to one side of the chamber for the 
duration of the study. Once seated, the electrodes were 
plugged into the electrode board on the back of the chair. 
The nose, the two ears, the vertex, and the occipital 
electrodes were connected as the reference electrodes. 
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The two masseter electrodes and the two forearm electrodes, 
each, were connected in parallel to separate inputs. The 
subjects sat, facing each other across tne table with the 
plexiglass partition. The following instructions were 
then read: 

"In front of you are three lights (pointing 
to them). Each light represents a value of 
money which you will receive. money will 

be dispensed into this cup (pointing to the 
coin cup dispenser). 

This button controls the lights ana money 
of your partner (pointing to the red palm- 
microswitch). 8y pressing it when the fights 
are on you can control the value of money 
which your partner receives. Can you reach 
the but ton? 

If there should be some emergency, or if 
you have to leave the chamber for any reason, 
push this button on the intercom (pointing) 
and you will be able to talk to me. Reach fore- 
ward'and try to touch the^buttcr. 

The session wi 1 1 vary in length, but a noise 
will be on during the entire session and will 
go off when the session ends. . here will also 
be a period of a few minutes bs r or e ano after 
the session during which i will be calibrating 
the equ i pmen t . 

Do you have any questions?" 

If there were any questions, the instructions were 
repeated. No other explanations were given. Again, after 
several days the reading of these instructions was discon- 
tinued. For Subjects Five and Six the instructions con- 
cerning the red push-button were deleted. 

The chamber doors were then closed. The experimenter 
recorded the inside and outside temperatures. Chamber 
temperatures ranged from 68° to 78°. The closed circuit 
T.V.’s, intercoms, and tape recorder were all turned on. 
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The polygraph was turned or. and o calibration series run. 
This consisted of a series of calibration pulses from the 

electrode board ranging from 9/*v to 500 M". Adjustments 

. . • , +Ko ra\ ibration procedure showed 

were made at this time if the calioraiiu p 

, , A T ua inout from the subjects 

any change from a standard. The P 

■ im within several minutes the' 

was then fed to the polygraph. within se 

session was initiated, indicated by white noise delivered 
into the chamber. Every two minutes and fifty seconds one 
of the three stimulus lights would come on for ten seconds, 
and terminate with a coin delivery. Each subject could 
readily observe the stimulus lights of his partner. Verbal 
interaction was freely allowed, although the white noise 
tended to elevate the subjects- normal conversation level. 
After the tenth coin delivery the session ended. Th i 
indicated by the termination of the white noise. Another 
calibration series was run and the temperatures were again 
recorded. It was explained to the subjects that the 
assistant would not be available after the session to 
assist in disconnecting the electrodes. Therefore, one 
subject at a time was led from the chamber to the prepara- 
tion room. The electrodes were disconnected and the money 
which the subject received was counted. The subject then 
signed a "Release from Experimental procedure" form and a 
receipt for the money. The subject was escorted from the 
laboratory. The experimenter then returned to the chamber 
for the partner. This procedure proved sufficient m 
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minimizing subject contact after each session. 

Changes in the amount of money which each subject 
received were varied depending upon the individual's 
response rates and behavior stability. No changes were 
in troouceo on Mondays. The sequence of experimental 
conditions and coin values received for all subjects is 
listed in Table’ 1 . The red push-button microswitch was 
operative under all conditions for Subjects One and Two, 
Thre. and Four. For Subjects Five and six the push- 
button was operative only for the subject receiving the 
lesser coin value during unequal P ay conditions. When 
operative, the red push-button functioned as follows: 
if either subject responded on his button during the ten 
second signaled coin delivery interval, his partner's 
high-com value stimulus light terminated. The low-coin 
value stimulus light would then turn on for the remainder 
of the ten seconds followed by low-value coin delivery. 

Data Anal ys i s 


To convert the analogue masse ter £;Y.G data to a 

digital format, a 50 mv dppU ^ , 

7 ^ pea*-to-peak criterion was used, 

i.e., any masseter EMG deflection noted on the non- 

integrated *a«eter US channel that exceeded the de flec 

tion caused by the SO^v calibration guise at , he beg|n 

ning of each record was counted as a criterion response. 
The 50 fiv level was chosen because it was above normal 
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system artifacts but was below most bursts of masseter EMG 
activity. Movement artifacts were eliminated by utilizing 
a minimum frequency of 10 CPS. This frequency was chosen 
because most movement artifacts generated a substantially 
lower frequency and the masseter EMG integrated channel 
tended to ignore low frequency criteria. Some judgement ■■ 
was exercised for those instances where movement and 
masseter EM.G activity were concurrent. In recording the 
number of masseter EMG bursts in a close series of bursts 
it was required that the amp I itude of the masseter EMG 
signal drop below 50yav for the activity to be recorded as 
a new burst. The data analysis was identical to that 
employed by Pron i (1973). The forearm EMG activity 
assisted in d iscr iminat f ng movement from mass.eter contrac- 
tions on the masseter EMG channel. However, since push- 
button responses were minimal for all subjects, this EMG 
activity was not completely analyzed. 

All masseter EMG criterion responses were classified 
as either "movements”, "social interactions", or masseter 
contractions. "Movements" included gross physical move- 
ments, yawns, swallows, coughs, or other subject noises, 
such as, whistling. "Social interact ions" included those 
subject behaviors which involved talking, smiling, or 
laughing. Each of these activities were readily identified 
by the visual monitoring of the subjects. All events which 
occurred in the chamber were recorded directly on the 
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polygraph record. Any criterion masseter EMG activity 
not identified in the above categories was recorded as 
a masseter contraction. 
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There was a def inite increase in the number of 
masseter contractions for the three subjects when first 
receiving greater pay. Figures 2 , 3, and 4 illustrate 
this effect. One of the subjects who remained at the 
same pay also showed increased masseter contractions. 

The absolute number of masseter contractions varied for 
each subject. Those first receiving more money reached 
maximum levels of 61, 68, and 226 masseter contractions 
per session for S-2, S-4, and S-6 respect ive I y. Those 
maintained at the same pay had maximum levels of 53, 2S, 
and 72 masseter contractions for S-1, S-3 and S-5 
respect i ve I y, during the unequal pay conditions. The two 
subjects (5-3 and 5-5) who were recipients of greater pay 
under the final reverse I condition showed no elevation in 
masseter contractions during those sessions, however. 

An inverse relationship between masseter contractions 
and bodily movements was observed for two high-pay subjects 
(3-2 and S-6). Increased masseter con t ract i ons corres- 
ponded with decreased movements. This relationship was 
not observed with the third high-pay subject (5-4). S-4 

was frequently observed engaging in behaviors which may 
be labeled as exercises. These included “shaking'' and 
''flopping'* his arms; kicking his feet into the air; 
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rhythmic breathing; and isometrics, ho other suoject 

displayed these behaviors. 

One session for each pair was chosen » or a closer 
examination of the distribution of masse ter contract rons 
and movements within the inter-coin interval. inese 
sessions, arbitrarily selected, were represen tat i ve of the 
■observed response differences during a ssoaiOt. in the 
first group of sessions with unequal pay conditions. 
Sessions used were: Number 10 for Subjects One and Two; 

Number 9 for Subjects Three and Four; and. Number 12 for 
Subjects Five and Six. The distributions of responses is 

graphed in Figures 5, 6, and 7. 

High-pay subjects (S-2, 5-4, and 5-6} displayed a 
steady rate of masseter contractions throughout the entire 
inter-stimulus interval. Conversely, low-pay su^jecto 
(5-1, S_3, and S-5) showed increased masseter contractions 
immediately after coin delivery and/or approaching the 
next delivery, but relatively little biting during the 
intermediate portions of the interval. ihus, « ne dir. er- 
ences in total masseter contractions between high- and 
low- pay subjects seen in session averages did not exist 
on closer examination of the period immediately prior to 
coin del {very. The amount of masseter contractions prior 
to coin delivery for two low-pay subjects (5-1 and 5-51 
was as much as, or greater than, the amount or masseter 


contractions concurrent for 


I he high -pay subject; 





5-4, and S-6) showed 


AM high-pay subjects (5-2, 
some movement ten to twenty sec ones before coin delivery, 
‘.'.ovemen t.s and masseter contractions tended to be out of 
phase during the inter-stimulus interval for 5-2 and S-6. 
Four subjects (5-1, S-4, 5-5, and 5-6) showed movement 
following coin delivery. 

As a further check on the immediate effects of tne 
unequal pay condition, the first such session was examined. 
The number of masseter contractions and movements occurring 
curing each three minute interval preceding coin del ivery 
is plotted in Figures 8, 9, and 10. Mo clear effects are 
yet observable in Subjects One and Two. Conversely, the 
effect of unequal coin del ivery is already evident for 
Subjects Five and Six, Of even greater interest is ihe 
temporary, but definite increase and greater display or 
biting in the lower-pay Subject Three, not discernible by 


Session dumber 9. thus, tne low— pay condition did prooucs 
locally (immediately after the event) a temporary, but 
relatively creator biting in the low-pay subjects. 

Subject Six showed an increase in masseter con troc t i ons , 
and a subsequent decrease in movements. 


The push-button responses failed to occur predictably. 


ts 

i n i f i a 1 

1 ly 

utilized the button to 

apparenfl 

i ts 

rune r 

i on . 

Once known, push-but 

ton res pen 


■were emitted only during the first experimental change, or 
else at random times. 5-5 used the push-button three time? 
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• ••vi.-'.n »-.s irh presented o-G with 
during the unequal pay cone ft ion «... 

one low-coin value each time. 

Verbal behavior and physical responses, v/n ic„ may 

indicative of "aggress i v i ty " or "host tvere recorded 

Some of the incidents are listed in i wre Lo '' p / 

. H to *h e experimenter about receiving 
subjects commented to ..,e -*P~ r 

*ore pay. Two of the low-pay subjects <5-1 and S-3) 
talKed about quitting and ending the experiment. o-1 was 
observed twisting the push-button during the stimulus- 

intervals. Three subjects (S-3, 5 - 4 , ano — 

kicked the coin dispenser several times. For S-4, this. 

• „ vikntsnsar jammed during 
response occurred when me com d,s r -.s- 

three different sessions. For S-3 eno S-S tms response., 
was not related to any antecedent-stimulus, such as. a 
jammed dispenser. S-3 hid a CooK in his shoe and read 

= ri 4-hnn'r it was explicilty 
during several sessions, even Thou... ■' 

_ ^ ±> r. i n a the session* 

explained that they were not .o ^ - 

4. ; -> + -erv i . -u ejects I wo and oix 

In post-exper tmen i i,.tt.rv i ws, - 


O j r. r \ r ^ t ^ G T 0 3 t h v 

expre =sed "altruistic" statements. s- 
quit the experiment first, to enable his lower paid 
partner, 5-1, to receive the bonus. He stated that this 
would even out the amount of money each received. 
sta tec that he was glad to receive more money, but that 


but that 


he f 


, t „ bad « that his partner did not get 


r; ;0 re also. 
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Figure 2 

Total number of masseter contractions and movements per 
session for Subjects One and Two as a function of equal 
and unequal pay. The data includes responses occurring 
for one minute beyond the last coin delivery. 





SESSION SESSION 

F i gure 3 

Total number of masseter contractions and movements per 
session for Subjects Three and Four as a function of equa 
and unequal pay. The data includes responses occurrtng 
for one minute beyond the last coin delivery. Note: The 

coin dispenser 'jammed for S-3 during sessions 46 and 47, 
and for‘S-4 during sessions 40, 44, and 46. 
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SESSION SESSION 

Figure 4 

Total number of masseter contractions and movements per 
session for Subjects Five and Six as a function of equal 
and unequal pay. The data includes responses occurring 
for one minute beyond the last coin delivery. The total 
responses for Session 22 are based upon an average number 
of responses per minute, due to a program failure during 
the last ten minutes of the session. Mote: The coin 


dispenser .jammed for 3-6 during sessions 19 and 29. 
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Figure 5 

Distr ibut ion of masseter contractions and movements during 
the inter-stimulus interval of session 10 for Subjects One 


and Two. 
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Figure 6 


\ . . - 

D rstr ibut ion of masseter contractions and movements during 
the i n ter-s t imu i us interval of session 9 for Subjects 


Three and Four. 
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Distribution of masseter con trac f I ons and movements during 
the in ter-s t imu 1 us Interval of session 12 for Subjects 
F i ve and Six. 
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Figure 8 

* # 

Total number of masseter contractions and movements during 
each three minute interval, of session 5 for Subjects One 
and Two. Coins were del iyered at the end of each three 
minute interval. 
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Figure 9 

Total number of masseter contractions and movements during 
each three minute interval of session 5 for Subjects 
Three and Four. Coins were delivered at the end of each 


three minute interval. 



2 , 


MINUTES MINUTES 

F i gure 1 0 

Total number of masseter contractions and movements curing 
each three minute interval of session 9 for Subjects rive 
and Six. Coins were delivered at the end of each three 


minute interval. 


' F i gure 1 1 


Verbal statements and physical responses emitted by the 
subjects at various sessions. Asterisk denotes behaviors 
which occurred outside the chamber. 
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4 

5-2 : 

Demand a raise. 


3-1 : 

Change machine to dimes and quarters. 

6 

3-1 : 

Another 52.00 cay. > 


5-2: 

You can't do anything with the 
quarters but spend them. 

7 

S-1 : 

Its going to be a bum experiment; 
would they find another person if | 
quit or are you finished also? 

¥ 8 

5-1 : 

"growled” and "hissed” at his amber 
stimulus light 

10 

3-2 : 

kicked the coin dispenser 

1 3 

S-1 : 

talked 5-2 into quitting the exoerr- 
men t so that S-1 could get the bonus 

1 1 

S-4 : 

smoke-3 marijuana curing the session 

24 

S-3 : 

asked experimenter if he would 
receive 35.00* 

28 

S-3 : 

commented that he would like to 
change sides with 5-4* , 

31 

S-3: 

read 3 book h i deers in his shoe 

32 

C A * 

O — *-r * 

commented that the way to set quarters 
was to corns to the session "high" 

38 

S-3 : 

kicked coin discenser 

40 . 

5-4 : 

yelled at coin dispenser and hit and 
k ickod it 


3-3 ; 

kicked coin disperser 

4 4 

5-4 : 

’ < i t and 1 c k e 0 f - e c 0 in d i 3 0 e n s e r 

46 

5-4 : 

kicked coin disperser and tried to 
pick the lock 

9 . 

5-5 : 

hit the table; stated that this would 
be a gooa study for aggression 

13 

5-5 : 

spell ec "T.7." with his coins. ..and 
signal od 1 0 the • camera . k • ':‘dC;.V : >- 

1 3 

3-6 : 

fold 5-5 that he felt ” 0 a c " t h a t - h _ 5 
d is not got quer ter s 0 1 so 

23 

5-6 : 

h:r coin dispenser; pushed on the 
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i* rt 4 -his experiment indicate that initial 
The results of inis exper , 

higher pay for one member of a 9 °>r of subjects is 

aversive for both individuals, but that for these cond,- 

tions, -overt-aggressive" responses were relatively minor. 

Subjects receiving less money showed greater, but 
1 e s s sustained, biting reactions. Contrary to expecta- 
tions, the number of masseter contractions for the 
subjects initially receiving greater pay increased, 
mere maintained over longer periods. For these same 
subjects, the bodily movements did not increase. This 
effect was disparate from previous research where a 
dramatic decrease in masseter contractions and a subse- 
quent increase in movements occurred in a shift to a . 
condition of high pay from one involving lower pay .From, 
1973) Proni 119731 demonstrated the existence of an 
iovecse relationship between response- independent pay and 
masseter contractions and a direct re, alien between move- 
ments and pay in individually tested subjects. 

The distribution of masseter contractions for low- 

pay subjects seen here, was similar to a pattern previ- 

. • x u 3 fh or humans receiving exper imenta I I y 

otis I y observed with oT,,~r 

I ov.-ered rates of pay -Proni, 19731. Masseter contract ions 
increased subsequent to and prior to coin delivery, with 
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a noticeable decline during the middle of the interval. 

The similarity between this pattern and that observed by 
Pron i (1973), and one described by Hutchinson and Emley 
11972) with the distribution of biting responses in experi- 
ments on non-contingent shock using monkeys, indicates 
the aversiveness of observing another individual receive 
more money. 

The apparent inhibition of the ’'over t-aggress i ve" 
response of pay-reduction among low-pay subjects may have 
been due to the experimental design which permitted both 
individuals the opportunity to reduce their partner’s,- 
pay. Other research, has shown that the possibil ity of 
effective counter-aggress ion will generally inhibit an 
attack response (Azrtn, et. al., 196c). When the threat 
of counter-attack exists, animals frequently tend to 
engage in display rather than contact behaviors. These 
observations have been made in both experimental and 
natural environments. However, other social and environ- 
mental variables may have been operative. When "retali- 
ation" was not possible, as with the third pair, this 
"overt — aggressive” response still did not increase. The 
importance of re inf orcemen t was suggested in the subjects’ 
verbal statements to the effect that they felt they had 
"no reason to reduce their partner's pay". It may be 
that some human "over t-agcress i ve” responses will be 
emitted on f y if currently or previously reinforced. ... 

REPRODUCIBILITY OF THE 
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The finding that high-pay subjects displayed greater 
biting throughout the experiment and curing the inter- 
coin interval ( par t icu I 3r I y approaching coin delivery) 
suggests that such conditions are in some manner aversive 
to these individuals. 

No definite conclusions can be stated regarding the 
similarity between the effects of pay reduction and the 
effects of observing another receive higher pay. The 
increased biting responses of the low-pay subjects may 
indicate aggress iv i ty. Although, this conclusion is 
tenative since "over t-acgress i ve" responses did not occur. 

The results do suggest that a condition of unequal 
response- independent pay in pairs of subjects who have 
visual and verbal contact creates an avers ive- env ironment 
for both members; and that masse ter ET.vG activity provided 
a sensitive measure of this noxious env ironment a I condi- 


tion. 
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